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Figure S1 Zn 2p XPS spectra of ZnO 10s and H:ZnO IOs.
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Figure S2 Current densities of 195 nm H:ZnO 350°C 3h IOs at different applied biases with error bars.



Table S1 Comparative results of the recently reported ZnO-based photoanode materials

Samples Photocurrent densities at applied bias Testing conditions References
TiOz nanorod 0.51 mA/cm?at 1.23 V vs RHE 0.1 M NaOH 1
TiO2 nanotube 0.32 mA/cm?at 1.23 V vs RHE 1 M KOH 2
TiO2 nanorod arrays 0.73 mA/cm?at 1.23 V vs RHE 1 M NaySO4 3
TiO2 inverse opal 0.56 mA/cm?at 1.23 V vs RHE 0.5 M NazSO4 4
ZnO nanorod 0.92 mA/cm?at 1.23 V vs RHE 0.1 M KOH 5
ZnO inverse opal 0.99 mA/cm?at 1.23 V vs RHE 0.25 M Na»S/0.35 M Na;SOs3 6
ZnO nanotube 0.60 mA/cm?at 1.23 V vs RHE 0.35 M Na»S/0.25 M Na;SOs3 7
Hydrogenated ZnO 4.20 uA /cm?at 0 V vs SCE 0.1 M Na>SOs4 under visible-light 8
nanoparticles irradiation (A > 420 nm)
0.1 M NaySO4 under UV-light
Hydrogenated ZnO 9.50 pA /cm?at 0 V vs SCE irradiation (A = 254 nm ) 8
nanoparticles
Hydrogenated ZnO 1.00 pA /cm?at 0.1 V vs SCE 1.0 M CH;0H 9
nanorod arrays
Hydrogenated ZnO/CdS 7.40 pA /em?at 0.5 V vs SCE 1.0 M CH;0H 9
core-shell nanorod arrays
Hydrogenated ZnO 0.62 mA/cm?at 1.6 V vs SCE 0.5 M NaxSO4 10
nanorods
Hydrogenated TiO»/ZnO 1.77 mA/cm?at 0.6 V vs SCE 0.5 M NaxSO04 This work
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Figure S3 Ti 2p XPS spectra of TiO2 10s and H: TiO> IOs.
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Figure S4 Transient photocurrent responses (100 mW/cm?, 0.6 V vs SCE) of H:TiO> IOs synthesized
by 60 circles of ALD using 255 nm colloidal crystal templates, annealed at different temperatures for 3

hours.
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Figure S5 Transient photocurrent responses (100 mW/cm?, 0.6 V vs SCE) of H:TiO> IOs synthesized
by 150 circles of ALD using 255 nm colloidal crystal templates, annealed at different temperatures for

3 hours.
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Figure S6 HRTEM images of (a), (b)TiOz, (c)hydrogenated TiOz, (d), (¢)ZnO, and (f) hydrogenated

ZnO inverse opals.
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Figure S7 XPS valence band spectra of the pristine ZnO and the H:ZnO 1Os.
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Figure S8 XPS valence band spectra of the pristine TiO; and the H:TiO> 1Os.
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Figure S9 Simplified energy diagram of hydrogenated ZnO and hydrogenated TiO». Eo; and Eo: are
referred to the energy levels of surface oxygen vacancies and bulk oxygen vacancies, respectively. Eor
indicates the energy levels of surface hydroxyl group. Ex represents the energy levels of interstitial

hydrogen.



Figure S10 The cross-section SEM image of H:TiO2/ZnO (ALD) 10s
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Figure S11 XRD pattern of the H:TiO2/H:ZnO (ele) 10s
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Figure S12 The transmission spectra of H:ZnO IOs, H:TiO IOs, and H:TiO2/ZnO (ele) 10s.
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